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1- i^Kr -B-7) #7fl ^7l 71^3]- -B-71 ^7^1 Aj-ojo] 

2 
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-n-7] *l7jl ^^J- SA] ^-^]^| S^l {Assembly of organic electro luminescence 
display device} 

£ l£r -8-71 ^Tfl ^^A] ^V^o|o] ^-o] Aj-E)]^. jea]^ 

H 2^ ^ ^ofl ^ -6-71 ^7^1 ^ 3. A] 2:^^11- £A}tb ^JE, 

51 3£r -E 2<H1 £A]Ei 0.71^*^. i^j^ c,|^ 

E 4^r ^T^ol] ^ °-7) ^Tfl ^ SAl^-^ ^7,]} 2) tf-E- -^Al^l- EA^ 

5. 5 ^ £ 6£r ^°)} -6-71 ^Tfl SAl^l S^SflSl £ -^Hl 
£A]tb #^E, 

E 7 ^ E 8^8: £ ^^l -fM ^Tfl 3.A1 3} 2:^^1*21 tj-^ ^Al 
S.Altt ^E, 

£ 9 Ml^ £ 12E^b £ ^ofl -6-7I *}7jl XAl^l S^^l^) cf^. a]a1 

<« £ai*v ^e, 

32 
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-£ 15tt -B-7] ^Tfl tfS^l^^l 3^3H Sl^f^ Z\$r*\ %Z\-$\9\-2) ^Tjll- 

<11> JS. 0.7I ^Tfl 5*1 ^*H1 ^jO^L, d ^Ml^Tfl^ -fir 7} ^o\] 9]^ 

^€ #3 #)#J^§;°1 7fl*I^ -8-71 ^7^1^ 5*1 ^oltf. 

<12> -8-71 ^711 ^5.*l^m -8-71 3^#-§- #7}^<LS. ^H?} 

^*1 71^ r)^z]]o)s_ £<SHH T&o] 7>^>J1, ^^5|-7> -g-oj^ul 

^l^, -g-'iHrSL § ^5*1 &<H*1 -g-^JlS *13€ sfl^f 

<i3> oie^v -8-7I #31 ^ S^l^m -8- em- ^71^1 ±^ sfl^ 

■8-71 ^-ol ^£)j7 ol -8-71^ ^JjLofl^ ^^-i-ol ^^^Cf. -8-71^ -8-71 3^ 
#S ^l^^^cf. °1 ^ -8-71 ^^Kr ^flSS^ ^iJ-SAlol-TaCCuPc: copper 

phthalocyanine), N,N-t](q- = Ir^I-l-U H^N'-cltfl^-^Ha 

(N.N'-DiCnaphthalene-l-yD-N.N'-diphenyl-benzidine: NPB) , S ^^- 8 -sr>ol ^ s. A ]^^ 
Q ^^ D l^tris-8-hydroxyquinoline aluminum) (Alq3)-f-°l ^l-g-^cf. 

<14> ^-71 Sf Qo) -8-71 #7fl ££*l#*l*r ^^■#^1 ^ & 

<&<>} 9l7}%°\} ^ c $^r£'S°] 917}$. H^rSLS,^ ^(holeH 
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^> ^ o g^4. °i i^^h #*>sj- *°i ^n^s^H 

#3 ^-7>7> ^^t} 

##tr w]-^- Qo] ^-§-5]^ $-7) ^} ^S.M^}^\ #JL#£r ^Jl^( internal 
efficiency)^ ^l-T-IL-IKexternal efficiency JE^- ^"#l#JL-ir( 1 ight coupling 
efficiency))^ H-nr^l^l , ^7} ^s_-§r-& -fi-7l o^s 

^, A o v 7l -6-71 ^ Sl*fl #oj oj^z}- ol^o.^. ^a>^ nfl alA>(guiding)5l^ 

71^32)- -H-7l^ &^$) ^-2.71 Tfl Sj°l 2-1^5. 

^2fl -6-71 ^Tfl ^ ^Ol^l, £ 16fl W>S1- £o| ^-71 ej- 

(13).2.S.^-Bi %o] IT0S ^l^-^^I ^^-(12)3f #Sr^(ll) ^r 0 l£] 7)1^ 

°11^ 7l#a] 7l^:(ll)O.S wfl^l #¥4 Jl#^t ^>7l 

l/2(N 0Ut / N in ) 2 oil ^T^t}-. o] Aio^ #^-irolcf. 

^"71 *H eTi^H ^sfl ^-71 ^Tfl ^ SAl^o) ^H#-fr-§- *>7l a 

41 M-EHfl Jisat|-. 
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<!9> #71 g_o\]x] ufE}\+ Qo] ITO ^4 71^-^ *}o]6\) <£)«fl^ 

^°1 -fM #31 ^ a^l^l ^HH 60% o)^ i^g^rf^ ^ o. o s v ^ oi^ 
<20> ^-711 -g-iL ^ 11-28375131^1^ A J-#fl «1-^- ^-ol -^-71 #31 &X\ 

i^HH^I #°l7l 3*H, 7l^i 3^3*} HLfe ^ fellolHt <|^*> 

^ -fM HO #^ 31^ ^ ITO #^H 7>olig 51^ ^ 5)€^7l^ ^ 7 fl 

<21> ol<4 ^ -^-71 #^1 ^ SA j 7l^-olu|- Pl^l^ #^- 3flBj^o| ^^^1 -3- 

^ &t}. Jl|i IE^r s^z]*} #6fl -^-^l^* ^<5>3l € 

^-f -fMf^ X^S£7> 71 #711 51H.S -B-71 #31 S# ^-£#^-7}- 7l# 

^ ^g, ifl^ ^ 413 #°1 #^>31 ^cf. 

<22> ^^o] #^ «o V #*>7l ^ #2fl -fM #31 #*1S1 °^^7> 

^■711 ^^-Ji i 63-172691^^] 7 lH£lol ojt}-. 7 flAl^ -*-7l #31 &*) #*1 ^ 

^ 7>#^ 71^ ^tilttcl-. ZLSm olei^V #^ ^ *1 =-#^1^ 

<23> ^-711 ^ ^ 1-29394 ^-^#^-#21- iH^l ^ll-a-#^l#* 7fl7ll^-2}- 

^#^§^1 #71 ^ll-a-#^1^2f ^#^# A>ol ^#0} ^-g-,§- 7 >#^ ^12 
3 ^#*flf-g- 7fl^tV ^-7l#3l ^ #^17> 7flAl£]ol ojcf. 
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<24> ^-7fl 3g i-220394:M 7l?h tfofl SH-^, ^<g^, ^^-^ 3J # 

<25> o}z\i£ 0.7I ^7^1 ^ SAl^fe -^ 7 > nfl^. oj= 7 j ^^ofl ^6\] ti> 

<26> ^ > ^ 7 |] 5g 9-171892^^1^ ^^#0] 7 l^-ofl ^aZf 

^€ -B-71 ^Tfl ^SA]^l7> 7flAl^c^ ojcf. ole^ o. 7 j ^ ^ £A ] 

<27> <^£- ^- 7 fl 5§ 10-1238251^^ -fi-71 ^T^7l-^ ^ A}o]6\] El-ojE 7 }-ol^^ 

<28> ^ 7 fl *1JL 2001/0019242A1 <i^b -fi-7l ^Tjl ^ g.*} ^x)<$- ^S« 0 V 

«^ Cf^ c^]7> 7flA]^c^ ojcf. 
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<33> 



<34> 



<35> 



<36> 



<37> 



#o]jl ( ^ #j#jL^ 7fl^^-O.S^l Sj-^-Sl ^JE* 4 s -B-71 #7ll &X\ # 

4* #11 ^ -fr7l #7fl 5.^1 #*1 ^ OIS] ^S« 0 >^ 

^ ^ *]-§-] 
Til ^ ^*1^ S^^l^ 

#7l 71 #3) ^^l ^ 5flEiO.S. *)U#^§S -fM 1 !^ 

# ^ *fl2#^# £^Rr -B-71 #711 ^^4, 
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S^Rr 3^34 «§^s. <>l^# 

tfl°h2.3. -B-71 #711 £#S*1#*14 S^l^r 
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<38> 7)$r3\-, 

<40> 0-71 #7fl ^1 #^^§r «oM*}7l # 

<42> ^.^-i- ^*>7l ^ S^RV*]^ t}^ J^^, 

<43> 7}*V3\, 

<44> 4V7I 71^;^ ^ofl ^^S\^ ^l^^^h ^"71 ^ jfry] 

^ #7l -fMf^ ^ofl *fl2*l^-## 5L^>^, 

<45> 2\ ^SL±% ^ %^^\ *\°\7\ e %%$\ #^-gr°l 4f eg 

"3*^ iMf^, 

<47> ^1-71 -li^-g- ^*>7l E 4^ ^£r, 

<48> 71^-3]-; 

<49> 7^ Sfl^O.^. ^€ *H l^f^, ^ *lll^f^ ^ofl i^2fl^i 

-H-71^4, ^71 4f7l^^ol ^ofl 
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4, A oM -B-7l#4 tf^ofl srflBio.S <g^5jx^ *=-^*l *fl2*l^§^ S 

<50> ^-71 71 ##ofl alU^^M: ^l?l7l wl-^E^^^Ei^-i- i^- 

A\o)o\) 7 >^7> ^^^TlM- ^iLsL ol -Lol^l u] A-fl ^^-fr ^ 

<52> AV 7 ) s.^ o. ^^ 7 1 ^ IE Cf^ ^£r, 

<53> 7}&3)-; 

<54> 7^ ^Ml sfl^C^ ig^Q A A\^%$\ tf^ofl ^ ^fl^ 

-fMMHH^, ^7) -fM^HH^oj 7}^ ^ofl 

^7l -8-7lt#^4 A o v ^°11 sfl^S. ^£]H ^t!r ^12^1^ 

<55> A o V 7 ] 71^1 ^1^^* ^17171 W ^S^l^l^l;^; 
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<59> a. i^^ofl rc}-=- ^-7] ^7^1 ^1^*1 (organic light emitting display)^ -ft-7l 

-fM #31 ^ S^l^l s^^l^ ^* ^-cfl^H M-Bfifl iisa^. 

<60> %T-S*>^, -H-71 #7)1 a^l^l^l 2:^^11(20)^ ^ tb 7l^;(21)^ # 

^1 4^o.s. ^tb ^l^^-#(22)2j-, A oM ^ll^i^#(22)^ ^bfl -H- 

71^-lrOl ^#5]o^ o^ol^l -fV7l^^(30)^, #7] -B-7l^^-(30)^ 

<6i> ^ 0 >7l ^11^^-^(22)^ ^tb 71^(21)^1 ^°\] ^slxr <#^K anode) A3. ^?b 

ITOS. ^ oirf. zL£lzi ^-7] ^12^1^-^(23)^- £ %7] A}2^ 

#(23)£ ^^lir, ^-f^lif ^^g- ^-4 51*P3 o] = cH^ - 

<62> #7] -FM^Jf (30)^ £ 3£^m *\&t #7] ^11^^-^(21)31 ^O.S-^-Bl 

^*V3 AS *A%s\^ #^<^(31), ^ ^##(32), «HHH33), ^^^(34)-^ 
^"71 ^-71^-^(30)^ -B-71 5f^-#^ 8-^>ol ^^-a] ^-t^-n] ^-(Alq 3 

) ^ £-74 #^(p-^l^^yl^^), 

#Sl(2-n11^-Al-5-(2 , -oll^^^^-Al)-l ) 4-3ll^^til^^) ^ i£-7>>» Al-g^o] t)}^ 
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<63> $-s& t # 7 ] 7l^r(21)^ #^°ll^ % -i:* ^<=>]7] ^tt ^(100)°1 

<64> #71 %#]##*l^(100)£r 7}&2) #igcll ±$&l ^(P)^ ^f°l 7>*1 Cf^ 

7H^1 #71(111)1:^; 3E^Kr 5]^^7>S 01-0^ - ol^. #71 Sl^T^^l- 
#71(111)^ ^l^^r 1-71^1 S]^7> 200 ifl*l 2,000nm 5. tij-e^ , # 7 1 #7l 

(111)^ ^o}±=. 50 5,000nm S, v^t^}^ . zl^JL #7l #7l (111)31 ^#^ 

^71^^ cfof^j. tgB^ ol^o^^ ^ SUrHl, o]o)l tH3sq;*l °>J1 ^ 

^JlS ^"2:01^ ^om- 7>^>4. =L?J[JL #7] S^^} t}-^*! ^-§-^- 

°1 3fl^O.S. *|#^ 71^-^1 #^ofl ^^*>o^ ^3]- ^- ^ ^Cf. 

<65> #7l ^1^(100)^ S)^^7>» ol = - 7fl; go_ Si0 x(x>l), SiNx, Si 3 N 4 , 

Ti0 2) MgO, ZnO, A1 2 0 3> Sn0 2; ln 2 0 3 , MGF2 CAF23. °1^^1 5- ^.S^ *V 7fl o) 

#J15. ol ^ w>^-3i§>7ll^ Ti0 2 S ^^°1 y>^^>cl-. 

<66> ZLBlJl #7l ^^(50)^r #7l l"7l(lll)7> #7l ^1^^#(22) ^ o] 

*Hl#^-#(22)°l ^4 o^A*) <g 4, o}o_o} , ^]o) a] 

)7> 7fl7.ll € ^ 5^. 

<67> ^ > £ 4 ofl £ Al^ ti>£^ ^-Ol Hj-*]^ ^^^;Ol Cfs. ^ ^S.7> 

^ ^1,2^^* 3flll 120)^5. °l^lJ ^ 01 14. 

#71 2)1^0.5. cgo^ ^j- cgoicq Jll^(p)^ # 7 1 S-7121 iq^Sl- £0] 2 00 

ifl^l 2,000nm 5. «>^-^ Sj-Jl , #7l «]-^-(120)2l ^^1(T)^ 0.01 vfl^l 50jtfn3. ^ 
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f-oT y>^^>cf. ol ^444 5>J44^ #4l, 244^(22X23) ^ $-7} ^^-(30)^ 
lIES] #Jf 714(25)4 ^4<^4 ^ ^44. 

ZL^Jl #7l ^Hl-i.ofl 51^^, ^1-71 *14^4#(50)4 4l44^(22)2l A}o] ^ i 
<$7] 424^(22)4 ol 4^-#o] T^ofl^ £ 5 ^ £ 6 ofl £Alsl H>«q. Qo] # 

7) 014^4^(50)4 4l4^"#(22) SL4 #cfl3 o.S -g-4-§r<>l fe^r °J^^(60)°1 <8 
^€ &4. °1 9J^^(60)^r ^4^-°l 2.3 °1#4 a\^o] a^^^q.. o] 

7i <y^f-a- 4^5.^ Tio 2 ♦ 4-§-^-°i 4^*144. Aj-7i o]^i^( 60 ) oj 7fl 

tb^, -fM44 S4 #4 4 S^4tt £. 7 ^ £. 84 5-4€ 44 4°1 

714(71)^1 #^4 «§^4 414^(72)4, °1 4l4^-#(7l)4 #44^ ^4 4 
^4 -fM ^#(73)4, #71 ^-71 ^4^(72)4 #44^ ^4 £4^ ^ 
^fls 42^^(74)^- 7>4^ -fi-7144 ^4 S4^-(70)7> ^«144. 44 

-B-71^14 ^4^(70)^ 44 a o v^^(2io), (220)4 ^44 

iSH #4°ls(200)7l- 4^44 44 -£M44 44^(70)44 444 44^4^(50) 
4 ^§444. 

s. 74 £44 44 44 i^H #44^(200)4 ^44 4^4 44*(2i0)£r 4 
#4 4444 44 ^4 ^4* 7>4^ 1-71(211)1:5. 4^44714 £ 84 £44 
44 44 4^4 H o v 4^(220)^r ^#4 q-^ ^o]5L j=. 4 #4°1 ^4 4 

4£S. 4^4 4i,2^^# 7>4^ 4^44 

41-15 



1020030014000 %% 2003/3/26 

^ ^"71 %^ ^1^(220)^ ^l^^r M(dot) *g#JL5. Bill ^ £Ur3l, 

°H tb^*^ $Hr4. <^7HH ^1-7] ^1^<^ ^12^^^: § 

^ *M*r 0.3 o]s£ 3 olsr>7> ^-o] H>^Zl^>l4 7>^tb ^ 

o]» aLTll f-o] W>^-3l^>rf. ^-71 M-§:S] *>7> 0.3 °l*}<y ^O-ofl^ 7%**c%*\ 
^jL4(scattering efficiency^ ^<>|^ -fi-7]%-°.g.*?-tf 

£ 9 ^ 51 Htflfe ^<*H 4^ -8-71 ^7^1 t^- S^l^l S^14 4-E- ^Hl 

AM 4^ -H-7l ^TfllH)- 3>1 #*1 (AM0LCD(Act ive martix organin light emitting 
display)*^: i^cf. 

S. 9* -fM^Tfl ^5*1 2^*fl(150)*r 71^(151)^1^ iH 

3l#(152)°l ^4^, o] ^^* (152) ^ #*L6(]^. 44 3}-^ *8^-g- ^tb Xi2^ 

^(161)^: 7>4^ 44^(160)4, #7l S}-^^ ^"§-^7)71 fl^r ^4 J=314 
iEi(TFT)4 7fl5]AlE^7> ^4 ^^^^(170)AS. ^44. 

A o v 7l ^-g-^^r wl ^1^(152)31 ^ofl ^^oj 5flEiO. S Hflcg^ p ^ n $£| 

tiK£^#(171)°l TflolE ^^(172 H 4*fl nfl^^Jl, #71 71ME ^<£A( 172 )ol ^ 
^Itt A o v 7l *K£*11^(171)4 nfl-§-5l^ TflolE #^(173)4 olf ufl^^ A]l*A<$.% 
(174)4, ^71 ^11^^^(174)4 TflolE ^<g#(i72)^l ^4 ^^*(175a)(176a)^r * 

^7} te^l^(171)3l ^#^1 44 <£^.S) ^ 1 ^^A( 174) o| A o V«.ofl 
<ll ^(175) ih4i*l^-(176) ol^-ol^l avnv e ^ .^4, #7] 4i^4^Kl76)4 
^"71 *fll ^<g^(174)^ -^ofl 
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^ *flms^(177a)2h °1 ^lms^^-(177a)2|- tU^^M *fll ^^#(174)<H1 nfl^s] 
^ ^l2iL2:^i^-(177b)iL^ <>1^*} 7fl sflAlEi (177)1- i^W. #7l H.efl<y 

^•(175)^ ^i^i^-(176)ol t§^& ^i^<g^(i74)^ Aj-^^^ ^sj-i- 

(178)01 

ZL^JL ^"71 5)-^ ^^^^(160)-gr #7] tt ^ 2^ <3 # ( 178) ^ ^<Hl 

#7] ^12^^^(178)^1 5.*!^ (161a)l- ^ ^1?!2I 03$258Bj£l 

^#(16lH 4^3} sflHilS. ^£lJL, o] ^12^^51 -H-7l 1 t^( 162)^1 

sflH^-S ^^SlJl, «1 o-7l# ^-^(162)^ J$7] ^Wl- ^12^^^(178) 
^Hl ^ ^l^^(163)ol zl^jl ^7} ^l^i^-^(163)ol *fl2 

^^^(178)^1 ^<^1^ ^ ft 51-1- ^tb ^3^<a^(^^l)°l ^€ 4 s SZt^. ^-71 *fl3 

IIS ol^cv)^ -H-7l^W(162)o.S.-^E-l t^si #cq ^^ofl 
*1 &JE^- f-^1 a>^-3i^>cl-. 

^(100)^1 ^£ I£H #ellolE(200)7> Y^-sH ^-71 ^13^^*]- ^elME 
(200)^1 *>°H *H ^H§^?P§K50)°1 o) tj]a)) ^7i%(50)^l^ ##tb «!- 

(200 HI ^€ H o V *l^£r -£ 9^1 S.*)& ti>^" si *}Q\- ±rO}^ 7 \7]^ 

#7l(lll)-i-S o}^.o]t]t]^ £ lOoll S.X\Q y}<4 £o] ^^ol cf^- #^o] ^1,2^ 
^1- #3E^- ^(120) J°5. ol^-ol^ - oiq- ^-^ > £ ll ^ £ i2ofl iEAl^ 

w><4 ^-oi ^i3^^^^i -#^1-^ <m 
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^#(60)^1 ^ ^a]^ ^ oicf. ^-71 ^#(100)^- <y^^(60)^ ^Sfe # 

<76> ^71 «oM*^ *M1 A ^*l ^Hll^l Sl*fl 

€• X[o)<$ - o^cf. c^^cfl tifl^wV^^ ^-7l^^l t^L^^ Tj-O 

<77> Aj-^^V ^ ^Aj^S.^ ^-ol -B-71^^1 t#^R>*l^ SfNl^r 

^11^-^-^(22) , (72) ^ *fl2*l^(23),(74)£] sj-^ t^M- $1*H ^og- 

ol oi7>sl^, <#^-<Jl ^11^^(22), (72) SL3.^K\ ^£ ^(holeH ^^(31) 
# t^(32)o.S. °1^U, #7^ ^2^1^(23) , (74)^.5.^- Ei 

(34)# ^^-^(33)^5. ^^^cf. °1 ,£ W (33)oflAi ^^-o] 

^ ^7l7>(exit0n)l- ^^^ul, O] C^7l7>7> ^71^-HflcllA^ 7}^^S. ^S^l 
^-7l^^ (30 )( 7 3)^ «-7>7> ^*V4. ^H^l #-8: *Hl#^# 

(22)(72)4 ^1^(100) ^ *M1^*(50)^§; -f-^H #|# ^cf. 

<78> o] j^d^ C^7H1A^| -§^}c*| 51 ^-^^-^ ^ol7l- IT0S. Ol^ 

^11^1^-^(22) (72)^1- 7l*(21)(71)sl a>o] 5^ 2fl3^<*l^-4 iSH l-elHS. 
(200)^1 a\o]6\] «J-*l#(100)(210)(220)2j- *H1 ^71^(50) <>1 

<79> ^, o. 7lt^-#(30)(70) *lll#^(22)(72)2l ^-gr^l 7l*(50)^g- ol=^ 

-H-sl SLfe ^^f^ ^^^r^- aliH*>^ ^-71 ^^ofl 7l *(21) (71)^1 tH^a-I a>A>^ 
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<80> zLzm o]s.o] A y 0 ]d\] ^-&o] ^-cfl^ ^-^(50)4 y oM^°l 

-%^S\o] SX^S. <$7] m^.^(2)(72)^ %^ #?1 
(111H1 2]«fl ^H>vl]AflEir). ^tKevanescent wave coupl ingH^-c^cf . 4^ >£ 7 l *|| 
l^^(22)3f #71(111)^ a\o]o) u}*)} ^-^(50)^1^ ^tiHl^lJ=>47}- ^r^^cf. 
«H ^11^^(22)^1 £1*11 7}o)^z\^ <£w^ «J-^^( 10 o)o.S 

<81> AJ. 7 ] #£^3 « 0 M#ol ^f-^ ^ol7> Cf^ ^7>*1 #^o] i^O.^. ^ 

£H ^1,2^^ ^-51^ «1"^-(120)^-S 730- ^11,2^^01 jn^>^o.^ 

°H Hla}A>(Anti-reflection)JL2l-l- Jf<^H # ^ *1 ^ t 

<82> M^o]^ njAfl ^-7V§^(50)-4 « o M#(10)(210)(220)^- 7>^1^ -fM^Tfl 

^^-^1^x1^, ^)^uY^ -fM ^7^1 ^#^1^*1, *Ml^#f^ 

^ «W#^r 7>*1*1 ^ -B- 7l^d^l ^S^V^o} ##]#*?M- tilJE^l-^ ^ofl rcj- 

<83> {-^^<^1 1} 

<84> £ ^^H^ ^Tjl ^ JtAl^ll-# ^M^) ^O^, 7 ]#«\ Si0 2 

Ti0 2( SiNx* °l-8-*H *>€^ €7l^ #7l#S 0)^0^ ^1 H c V^a 

* ^*>Sm. A <M f7lffil 3]^1^ 200 ^*1 2,000nm£| ^S.^- *>J1, ^oj^ 

50 ^*1 5,000nm2l ^iJHH %^\<^t\ . 
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<85> ZL^JL <#7]<H- Qo] ^-SiSrO] fgAj^ ^igofl 7)^.4 D] A-fl *}o]o\] 

^is. 45711 ^8*H 5- I3°fl u>sq- 

ojl- 2.^}^ -£ 14^1 5=a^e1 a}^ ^-o] =-7] ^ojcfl 4=. ^-a-ir-i- M-Eftfl tio] 
<86> ^-7] M. igj-^o] uj^l ^ofl 5.^3*^ M^^l* 

FDTD Al^-^ol^ (Finite Diffrence Time Domain)!- °l-g-*H ^\^\%^. 

<88> £ 136J| l4Ef\f ZLEfl^o!] J= ^ w}<2|. ^-o] p] *fl ^^o] 0 ^ ^ ^, l"7l ^ # 

#4 ^ll^^o] ^iEloj^. uflol] S>1« S 41#£l^ ^-^o] ^Efl 0.7I ^711 

<89> ^.7] « 0 >*1#<2] #711- Si0 2 3. *§^tb ^-f ^2fl -B-71 #31 5. 

*1#*H ^tfl 2.4iafl Ti0 2 ,# °l-8-«H 1-711 ^fl^Kr 

^-f ^tfl 3.90 wfl £_o^, SiNx« °l-§-*H #711 aflaJ-SHr ^-f ^cfl # 

#1#^ 3. 67*1) ^ «a ^ 9X91^. 
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# t =7= t.}^ ^-o] s. 7 ] 7 ]. 200nm ol^S. ^7>^-^ aj-e}- #JL-i:°l 

JUL ^7H>^ ^ 
<91> {^ofl 2} 

<92> a. ^oflA^ ^ ^ S A|*V*ll~i. z\)^igo\} $X6]X\ t ^ofl 14 S ^s> 

°IH -*7l ^Hl^f^ ^U^f^ A}ojofl ^-%o] 2.36^1 Ti0 2 1- °l-§-*H 9m 
^^*>^. ( °1 °J^f2l ^Ml^ #3)-^ 2^ ^Tfll- ^^Ct] £ 15 

ofl M-Bl-\1- ti>^ ^ ZL5fl^# ^^4. <^7HH Aj- 7 ] ^ Afl Tj-^-g, 0(#7l<2}- 

^ll^^-#°l ^Efl)A£ , %^ y oM« #7l^ ^o]^ 400nm 

<93> ^-t^o]^ a o > 7 ] oJrjlA^ ^ ]7} 50nm ^ t^ofl *#<5}^ WlJUcfl lo] o_ 7 | ^ 

3] ^S^l^l^ «1*H ^^7> 4«fl^£ ^7}^, ^##^£r 47.1% 

7> ^7}^^r ?A^r 0 Q: ^ 9l%.^.( £15ofl irj-^ 50 - 2000nm) 

<94> {tilia^l 1} 

<95> ^ ^tgoflA^ ^Tfl SAl^l* ^^ofl Sa^H^i , 71^ ^ofl 

-fr7l^^# *fl2^f^ ^^^>^cf. 

^SLS. ^A>(g U iding)sl^ 34.9% ^ 5^53^ , #7l *f|l,2*R-* A}o]ofl 

A i ^>3*r -H-7] ^711 tiVA>(guiding)s]^ 42.8% ^ ^ 
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22.3% 4 s Sa^. 

<97> {tiling 2} 

^ U J-^1^# #7] sl^*}-^ Si0 2 5E^r Ti0 2 1- °l-§-*H 

<99> Aj- 7l 2}. go] -B-71^7^1 ^^1^1^ ^Cfl #^#<#^ S]^^7l- 

1- Si0 2 £- *H^Rr wlUl^lofl *}f$\ 2.37afl o^:^ Ti0 2 ♦ °l-§-«H 3^3*} 

i- ^i^>^ ^-f 2.38*n ^ 5a $i 1=1-. 

3 3# *r 5a4. *t-*l £ t^l -fM^ ^3E*l#*lsl 

<101> t^ofl <5J ^Al^s. ^ >a^g>oj l o.u|. o]^ ^Al^o] 
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7l^^ *HM o^^flAi ^sfl^o) %v ^ojcf. 
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[^T 1 * 1] 

^121 S»U*I]. 
2] 

^11^1 5fl°H, 

#7} %^ y oMf^ 71^-^ ^ofl tf^o} ^7l7> rdl^ S}*^ 

33 

^"71 #71 7} ^7) A]2^<>\} ^ -H-71^7^1 

4] 
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^7} #71^ s\x]7\ 200 tfl^l 2,000nm 91 s^o S -fr 7 l *l7j] ^ 5. 

5] 

^-71 1-71 ^ ^-o]^ 50 tfl^l 5,000nm ^ 5J-§: ^%°-S. S}^ -fM ^31 £a] 
6] 

^■71 *H2^°1 itos ^ -fr7l ^Tfl ^ lAl^l. 

7] 

A o v 7l SiOx(x>l), SiNx, Si 3 N 4 , Ti0 2 , MgO, ZnO, Al 2 0 3 , Sn0 2; 

ln 2 0 3> MGF2 CAF25. ol-f-ol^ ^•o.^«-e-] fl 7fl ojAj-o.^. ol=Lo^ 

3. <5>^7 -fi-7] #7fl SAl^l^ S^^ll. 

8] 

^71 %^ ^)%o] Ti0 2 2iL ol=.ol^] S^lo S ^ 0.7I ^711 t# a 
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[^t 1 * 9] 

■=P-Hl*H ^ -ff7l ^Tfl t# ^^^i. 

[^^J- 10] 

A oM <y^|i^ol T i0 2 3. ol^o^^l 53-^ £^o S ^ 6. 7 ] ^ X a]^] 

[3^8- 11] 

A cM <?l^f^ ^^^O] 2.3 0]A 0 >01 ^ 0. 7 ] 33] ,£^. S X|;*V 

12] 

A oM °J^!if^ 2000nm o]^>o] 33 °. ^lo^ o. 7 ] 33] ttlA]^- 
13] 

^"71 7}&2) ^ 4^0.^. ^^£]o] 3^ ^ll^i^-#, -fMlHJ- 

# ^ *\)2#^-^ £f*fe 37^1 SAl^-Sf, 
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[31 T 1 * 14] 

#7] ££H fslolEO] y o V *l#£r ^ofl s- 7 | 7 ]. 

15] 

7)114^1 &*\*\, 
16] 

^"71 i£H ^eflolEo]] i%A£Q =-7l ^ 5q^7> 200 ifl*l 2,000nm *1 ^jo. 
3. s>fe -B-71 ^741 ^ 2*1 ^1^1 2:U*fl. 
13 t 1 * 17] 

*H 14%H1 SU^H, 

^-71 #7121 ^o]^ 50 ifl*l 5,000nm °] 53 # ^8.2.3. *>^- -fi-7l ^Tfl i±% g.X\ 
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18] 

#7] $\^7} Si0x(x>l), SiNx, Si 3 N 4 , Ti0 2 , MgO, ZnO, Al 2 0 3> Sn0 2 , 

ln 2 0 3 , MGF2 CAF2S °1^-<H*! ^-o_ S «. E i a]e«^ 7 fl o^o^ ^-g- £^io S 

-fi-71 #7fl ^ X*]#*l£| S^^l. 
[^T 1 * 19] 

*n i8%hi sa<H^, 

^)%-o] Ti0 2 3. oj^ol^l E^lo £ s}ir -B-71 ^Tfl a 

20] 

*l| 13%M1 ^o^, 

*M £ ^<L3- *}$r -fM ^Tfl ^ SAl^fil 2:^*fl. 

21] 

<#7] 9m^°) ^^o) 2.3 o)^o] 53 # ^H) O-S. *Hr -fr7l ^Tfl tfS^l^ 
[^T 1 * 22] 

7l^^f; 
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7l^r #of| 3fl E d^ ^£ ^U^f^, ^ *H 1*1^1^ ^^sfl 

€^-5. ^€ -^71 ^^-#JZf, ^-71 ^MlH^l #^ofl ^£ ^ 

^71 ^71^:^4 *}o^o] #,gofl 5)]^0. S ^12^^- 

£ ^-^AS -6-71 ^741 3LA}#*\ 2:U*H. 

[3 ^ 233 
^122-%H1 

243 

#71 1£H ^EflolES] "J^l^ 71 #2} ^o\) #71 7> ^^1 

<g#^ 53^r ^JLS S}^ -fM^l ^ a^i^i^i 2:^*H. 
253 

^122* 0 H1 $1°]*], 
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26] 

^"71 1£H #elHllofl s-7i^ 3^7]. 200 ^*1 2,000nm <y ^ ^H) °- 

£- ^ -B-71 #7fl SAl S^^l. 

27] 

#7l #71^ ^o]^ 50 vfl^l 5,000nm °1 ^ ^8.2.3. S}^f $-7} #7)1 ^% S.X\ 
[^■i 1 ^- 28] 

^■7] 3^3*} ^^^fe SiOx(x>l), SiNx, Si 3 N 4> Ti0 2 , MgO, ZnO, Al 2 0 3 , Sn0 2) 
ln 2 0 3 , MGF2 CAF25L o]-^<H?l ^SL^e.] AjEfl^ ^ 7 fl o] °_3. ^s^^ ^ 
-8-71 *}t}1 ^ iA]^]^ 

[3}^ 29] 

23*<H1 5^1, 

*H € ^-fr ^-°3 ^ -B-71 ^711 ^ ^l^o} 2;^^. 
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30] 

*H 20%H1 91°]*], 

#7l °m^2) 2.3 °1#<?} f^io S n}^ 0.7I ^Tfl ^5.^1^- 
31] 

#7l 7}^ ^ofl ^Sjfe- ^l^^, #7l ^l^f^ #^1 *§>8€ -fi-7] 

% #7} -B-71^^3] ^ofl ^Sl^-g- 5£^>^ ( 

^« 7>^1^ °<Mf^, 

#71 "<M^4 *HU=£|fe M *}°]°\) 7}^7\ ^«gS) TIM- ^l^S. °1^<>^ 

32] 

^131%H1 SU^i, 
33] 

^131 iE^b ^132^-^1 5a<>H, 

#71 ^^^r^l ^iS. ?V ojo^o^ 5Ej^ 7 ]. 50 tfl*] 

3,000nm °] <5>^ 3 31 ^ ^1 #*1 . 
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34] 

^7} %^ 0.01 vfl^j 50/zm 91 ^ ^$£-3, Z}±= ^-7] ^) 

^ 5*1 ^l. 
35] 

*fl31^°fl oio^^, 

*>7} 0.3 3 o]^>o] ^-i- ^ o. 7 ] ^l^ a Al^V^. 

36] 

*il35*<Hl $1^1, 

^-71 ^-7l#ol SiOx(x>l), SiNx, Si 3 N 4 , Ti0 2 , MgO, ZnO, Al 2 0 3> Sn0 2> ln 2 0 3> 
MGF2 CAF2-5L ^l^-^^l ^€ ^ 7fl o^o.^ ol^-o^ ^-g- <5>^ 

-8-71 ^711 ^ SAl^l. 
37] 

^-7] ^7]%o] Si0x(x>l)#<^l Ti0 2 S ol-f-<H^ ^ -§--§- ^ ^ 

* ^8 -8-71 #7)1 ^r^- SLAl^l. 

38] 
7l^32f; 
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Aj- 7 j 7l^ 0 Ml <§Aj3^ Al7l7l ^S^l^liEi-i-* 

#eflolM«- ^a]^H € 3* ^ -R-7] ^Tfl ^ SaI^o} 2:^1. 

39] 

*1138^1 5a<>H, 

3,000nm <£l 3^ ^ -fM *}7il ^ Sa] ^ . 
[^H" 40] 

*H £ Sf-fe -FM #?fl ^ ^A]^]^ ^sfl. 

41] 
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■#7} o] 031^*0] -^-g-o] 2.3 ol^-o] ^ o. -B-71 ^7)1 ^jE^l^ 

42] 
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[5L 1] 
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9] 



100 




150 
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[5L 11] 




150 
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[S 14] 
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15] 
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